CCUS (Carbon Capture, Utilization and Storage) 
Weyburn field is located in southeastern part of Saskatchewan, Canada as a part of Willston Basin ( Figure  1 ). Weyburn field covers over 70 square miles and is one of the largest medium-sour crude oil reservoirs in Canada. Containing approximately 1.4 billion barrels of OOIP (Issaka & Ashraf 2017) . It was discovered in 1954 and produced on primary until waterflooding began in 1964. Weyburn Field produced 22° to 35° API oil by primary depletion until 1964. Weyburn Field is divided into two units, the upper Marly zone and lower Vuggy zone (Wegelin 1984) .
The following production data are from PanCanadian (1997) . Because of the fractured nature of the Vuggy zone, it was preferentially swept in the waterflood. Horizontal infill drilling in 1991 to target bypassed oil in Marly. However, only 25% of OOIP has been recovered after 46 years of production. In 2000, a CO 2 injection project began. The CO 2 miscible flood operation is expected to enhance oil recovery for several reasons. First, due to temperature, pressure and oil type, the CO 2 dissoloves into oil and significantly increases the volume of oil. Second the dissolved CO 2 lowers the viscosity of oil and increases its mobility. The following reservoir description and data are from PanCanadian (1997) . The lower Vuggy zone, is divided into two zone of lithologies. The lower zone of Vuggy is a thinly bedded, slightly argillaceous lime mudstone-wackestone and is interbedded with occasional bioclastic and peloidal packstone. The upper unit of Vuggy is comprised of interbedded peloidal and bioclastic packstones and rare peloidal grainstones. Oolitic grainstones are found near top of unit (Zhao & Chen 2017) . Both the upper and lower units of the Vuggy can be divided into two zones of common depositional environment. The sections of lower unit and part of the upper unit that are composed of mudstone and packstone were deposited by a high energy, migrating shoal. Porosity in the Vuggy can be described as intergranular, intragranular and vuggy. Some FIGURE 2. Stratigraphic column for Weyburn Field. Left side is after Dietrich and Magnusson (1998) . Right side is after Wegelin (1984) Brown (2002) that data test from rock physics measurement. Gassmann (1951) proposed a fluid substitution theory on anisotropic medium, represent as follow：
where dry ij C represent dry rock elastic stiffness martrix.
Gurevich (2003) proposed a fluid substitution theory on porosity and fracture HTI medium, dry rock elastic stiffness martrix represents as follow (Schoenberg & Sayers 1995): where,
, N Z and T Z is fracture normal and tangential compliance of HTI medium, where its compent represent as follow: 55 (1 )
Kf of mixed fluid is calculate from Wood's equation (1995), Wood's equation is
where , ,
is bulk modulus of water, oil, gas; , ,
S S S is saturation of water, oil, gas, add to equal to Density, bulk modulus, velocity of fluid derive from Baztle and Wang (1992) equation.
AVAZ (AMPLITUDE VERSUS AZIMUTH) MODELING
According to Rϋger (1998) 
where i is incident angle,φ is azimut
1 2 Thomsen (1986) anisotropic parameters. Formula (2) atau (5) (Figure 3 to 5), as to large seismic response change, since, the paper must consider pressure changes of different fluids.
Reservoir properties when before inject CO 2 and during injecting CO 2 (Ma & Morozov 2010) . Main reservoir properties according to rock physics testing from a real drilled well before CO 2 injection (Brown 2002) . According to Weyburn oil field research report, original salinity of reservoir fluid about to 229,000 ppm, after waterflooding, now salinity of reservoir fluid up to 85,000 ppm, oil API gravity is 29 API, gas/oil ratio (GOR) is 30 L/L. Caprock of Marly which is a evaporate rock overlay Marly, 10-30 m, is a top seal rock. The paper regard as the caprock as an isotropic medium (Nabil et al. 2016 ).
Marly has a set of fractures with dip from 80-90°, regard as almost vertical fracture (Bunge 2000) . Since Marly is as to HTI medium, Rock physics model parameters as follows: The following is P-P reflection coefficient results versus incidence and azimuth with pressure and saturation changes, FIGURE 6. (Model A1) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90°b efore CO2 injection(left) FIGURE 7. (Model A1) -P-P reflection coefficient map versus incidence and azimuth before CO2 injection (with pressure = 10 MPa Fluid content is 55% oil mixed 45% brine (right, same as follows) FIGURE 8. (Model A2) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90°w hen injected 30 % CO 2 FIGURE 9. (Model A2) -P-P reflection coefficient map versus incidence and azimuth when injected 30% CO 2 (with pressure = 10 MPa fluid content is 35% oil mixed 35% brine mixed 30% CO 2 (A2)) FIGURE 10. (Model A3) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90°w hen injected 50% CO 2 FIGURE 11. (Model A3) -P-P reflection coefficient map versus incidence and azimuth when injected 50% CO2 (with pressure = 10 MPa fluid content is 20% oil mixed 30% brine mixed 50% CO 2 ) FIGURE 12. (Model B1) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90°b efore CO2 injection FIGURE 13. (Model B1) -P-P reflection coefficient map versus incidence and azimuth before CO 2 injection (with pressure = 15 MPa fluid content is 55% oil mixed 45% Brine) FIGURE 14. (Model B2) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90° when injected 30 % CO 2 FIGURE 15. (Model B2) -P-P reflection coefficient map versus incidence and azimuth when injected 30% CO 2 (with pressure = 15 MPa fluid content is 35% oil mixed 35% brine mixed 30% CO 2 (A2)) FIGURE 16. (Model B3) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90° when injected 50 % CO 2 FIGURE 17. (Model B3) -P-P reflection coefficient map versus incidence and azimuth when injected 50% CO 2 (with pressure = 15 MPa fluid content is 20% oil mixed 30% brine mixed 50% CO 2 ) FIGURE 18. (Model C1) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90° before CO2 injection FIGURE 19. (Model C1) -P-P reflection coefficient map versus incidence and azimuth before CO 2 injection (with pressure = 20 MPa fluid content is 55% oil mixed 45% brine) FIGURE 20. (Model C2) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90° when injected 30% CO 2 ; FIGURE 21. (Model C2) -P-P reflection coefficient map versus incidence and azimuth when injected 30% CO 2 (with pressure = 20 MPa fluid content is 35% oil mixed 35% brine mixed 30% CO 2 (A2)) FIGURE 22. (Model C3) -P-P reflection coefficient curves versus incidence and azimuth equal to 0°, 30°, 60°, 90° when injected 50% CO 2 FIGURE 23. (Model C3) -P-P reflection coefficient map versus incidence and azimuth when injected 50% CO 2 (with pressure = 20 MPa fluid content is 20% oil mixed 30% brine mixed 50% CO 2 ) conclusion
In this work, a theory for modeling reservoir' s seismic response with AVAZ modeling method is developed and tested within HTI media using in-situ reservoir parameters. The results showed that fluid saturation and pressure behave two main factors influence AVAZ response. Meanwhile the AVAZ response can be detected by seismic AVAZ data. Therefore, when we inverse AVAZ data to get anisotropic parameters that CO 2 injected induced fracture, the factors can be discriminated and we can identify where CO 2 flow to. Finally, we monitor CO 2 injection process in some degree of CCUS.
